Noninvasive detection of changes in cells' cytosol conductivity by combining dielectrophoresis with optical tweezers.
Cellular electrical properties are modulated by various physical and/or chemical stresses and detection of these changes is a challenging issue. Optical tweezers (OT) and dielectrophoresis (DEP) are frequently integrated to devices dedicated to the investigation of cells properties. Here we provide a technique to detect changes in cytosol conductivity of cells by using a combination of DEP and OT. The method was exemplified for the case of cells electroporation and is based on balancing the DEP force by a controlled OT force. We observed a decrease of the DEP force in the case of electroporated cells which was correlated to a decrease of cytosol conductivity by means of Clausius-Mossotti factor modeling. For highly stressing electroporation pulses, the cytosol conductivity drops to values close to those of the cells suspending medium. These results are consistent with those reported in the literature proving the robustness of our proposed sensing method.